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PURPOSE: To obtain a bright projection screen which is high in the light utilization efficiency of a 
light source and also bright by converting unstable polarized light from the light source into linear 
polarized projection light and increasing the efficiency of incidence on a liquid crystal display 
element as to the projection type liquid crystal display device which has a laterally long display 
screen and further to obtain a projection screen of high picture quality having no deterioration of a 
polarizing element by improving the uniformity of brightness of the projection screen. 
CONSTITUTION: The projection light 22 from the light source is passed through polarization 
beam splitters 18a and 18b, luminous flux reflecting elements 19a and 19b, and phase difference 
plates 20a and 20b to form laterally long sectioned projection light of (p)-polarized light 24 and 
(s)-polarized light 23. The polarizing directions of the (s)-polarized light 23 and (p)-polarized light 
24 split by the polarization beam splitters 18a and 18b are equalized by using the phase difference 
plates 20a and 20b to convert the unstable polarized light from the light source 11 into the linear 
polarized light with efficiency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the projection mold liquid crystal display which consists of a liquid crystal display component, and the light 
source for projecting the display image of this liquid crystal display component on a screen side and a projector lens 
The polarization beam splitter in which the polarization separation side which divides the flux of light from said light 
source into the p-polarized light light which is two linearly polarized light light light and the polarization direction cross at 
right angles mutually, and s-polarized light light was formed At least two or more are arranged so that said polarization 
separation side may intersect perpendicularly mutually. The projection mold liquid crystal display characterized by 
having adjoined said polarization beam splitter, respectively, having arranged two or more flux of light reflective 
components which deflect said s-polarized light light, and inserting at least one or more phase contrast plates, 
respectively into one [ at least ] optical path of said p-polarized light light and said s-polarized light light. 
[Claim 2] In the projection mold liquid crystal display which consists of a liquid crystal display component, and the light 
source for projecting the display image of this liquid crystal display component on a screen side and a projector lens 
The 1st polarization beam splitter in which the polarization separation side which divides the flux of light from said light 
source into the p-polarized light light which is two linearly polarized light light light and the polarization direction cross at 
right angles mutually, and s-polarized light light was formed At least two or more are arranged so that said polarization 
separation side may intersect perpendicularly mutually. Adjoin said 1st polarization beam splitter, respectively, and two 
or more 2nd polarization beam splitters reflected in the travelling direction and opposite direction of the flux of light 
which carries out incidence of said s-polarized light light to said 1st polarization beam splitter from said light source are 
arranged. Two or more flux of light reflective components which reflect said s-polarized light light reflected by said 2nd 
polarization beam splitter, respectively are arranged. The projection mold liquid crystal display characterized by 
inserting at least one or more phase contrast plates, respectively into the optical path between said 2nd polarization 
beam splitter and said flux of light reflective component. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the projection mold liquid crystal display which carries out amplification 

projection of the display image of a liquid crystal display component in a screen side. 

[0002] 
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[Description of the Prior Art] As shown in drawing 5 , a projection mold liquid crystal display illuminates the liquid crystal 
display component 52 by the incident light 62 from the light source 51 , and carries out amplification projection of the 
display image of the liquid crystal display component 52 on a screen 56 with a projector lens 55. When the Twisted 
Nematic (TN) liquid crystal is used for the liquid crystal display component 52, in order to be image formation, a 
polarizer 53 and an analyzer 54 are arranged, respectively in the optical path between the light source 51 , the liquid 
crystal display component 52 and the liquid crystal display component 52, and a projector lens 55. Moreover, in order to 
obtain a projection image high-definition by high contrast, the liquid crystal display component 52 of the active-matrix 
mold with which the switching element was formed is used for each pixel of the liquid crystal display component 52. 
Such a projection mold liquid crystal display has the advantage that the big screen image of the magnitude of 
arbitration can be easily acquired with small equipment. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the efficiency for light utilization of the light source will 
become low in the conventional projection mold liquid crystal display since light does not penetrate a switching element 
and a wiring part when using the liquid crystal display component of a active-matrix mold Furthermore, since it is 
necessary to illuminate a liquid crystal display component with linearly polarized light light, the incident light from the 
light source which is indeterminate polarization light must be changed into linearly polarized light light using a polarizer, 
and since the conversion efficiency is as low as 40% or less, a projection image becomes dark as a result. Moreover, it 
is changed into heat, and a polarizer deteriorates by raising the temperature of a polarizer, consequently the light 
absorbed in a polarizer may reduce the image quality of a projection image remarkably. 

[0004] Moreover, in the conventional projection mold liquid crystal display, when it is going to obtain a more nearly 
oblong screen, a problem arises in respect of efficiency for light utilization etc. Generally, when displaying an image by 
the big screen, the direction which widened the configuration of a screen like a film is said for there to be little fatigue of 
an observer and to be able to send the force of presence or a screen. The usefulness of such a screen configuration is 
being able to say also about the case of a general television screen display, especially, also when it is high resolution 
and the Hi-Vision with which high definition is obtained, the aspect ratio of a screen is 9:16 and the screen configuration 
is long horizontally compared with the aspect ratio 3:4 of the usual television screen. 

[0005] So, also in a projection mold liquid crystal display, when considering as such an oblong screen configuration, 
using the liquid crystal display component which has the oblong display screen for the liquid crystal display component 
to be used, this will be illuminated by the incident light from the light source, and an oblong projection screen will be 
formed. However, when the conventional projection mold liquid crystal display tends to realize such an oblong screen, 
in order for the incident light from the light source to illuminate the oblong whole liquid crystal display component, the 
cross section of incident light will be [ more than the circumscribed circle of a liquid crystal display component ] circular 
at least, and will illuminate. Here, the quantity of light of light of parts other than a liquid crystal display component 
which is not used will increase, so that it is not used for a projection screen but the configuration of a liquid crystal 
display component becomes a long rectangle horizontally. Consequently, the efficiency for light utilization from the light 
source cannot but become low, and a projection screen cannot but become dark. Moreover, the trouble that the 
difference of brightness becomes large will also be produced at the center and right-and-left ends of a projection screen. 
[0006] Furthermore, these troubles are explained in detail using drawing. Drawing 6 is drawing for explaining the 
trouble of the conventional example. In drawing 6 (a), the incident light 62 from the light source 51 illuminates the whole 
liquid crystal display component 52. Here, when the screen configuration of the liquid crystal display component 52 is 

horizontally long (for example, when the aspect ratio of a screen is 9:16 like Hi-Vision), incident light 62 will illuminate 
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the liquid crystal display component 52, as shown in drawing 6 (b). The field becomes large, so that from drawing, and 
the part shown with the slash of drawing in incident light 62 is not used for projection of a screen but the configuration 
of the liquid crystal display component 52 becomes long horizontally. Therefore, as for the efficiency for light utilization 
from the light source 51 , the aspect ratio of a screen cannot but become low compared with 3:4 cases. 
[0007] Moreover, since the intensity distribution of incident light 62 are generally distribution [ a center is strong and ] 
that a periphery is weak, the illuminance on the liquid crystal display component 52 becomes distribution with the large 
difference of an illuminance at a center and right-and-left ends, as shown in drawing 6 (c). Since this illuminance 
distribution is reflected in the luminance distribution of a projection screen, the trouble that it will be bright in a center 
and a periphery will become extremely dark produces a projection screen. 

[0008] Moreover, since a polarizer 53 absorbs altogether most light of the polarization component which is not used for 
projection among the incident light 62 from the light source in drawing 6 (a), when the temperature of a polarizer 53 
rises dramatically and a polarizer 53 deteriorates, the contrast and the color of a projection image may be worsened. 
[0009] When using the liquid crystal display component which has a long screen configuration horizontally, while the 
object of this invention changes the indeterminate polarization light from the light source into the incident light of linearly 
polarized light light efficiently It is in offering the projection mold liquid crystal display with which the incidence 
effectiveness to a liquid crystal display component is raised, the efficiency for light utilization of the light source is high, 
a bright projection screen is obtained, and homogeneity of the brightness of a projection screen can also be improved, 
and degradation of a polarizer is not further produced, either, but a high-definition projection screen can be obtained. 
[0010] 

[Means for Solving the Problem] The projection mold liquid crystal display of this invention indicated to claim 1 In the 
projection mold liquid crystal display which consists of a liquid crystal display component, and the light source for 
projecting the display image of this liquid crystal display component on a screen side and a projector lens The 
polarization beam splitter in which the polarization separation side which divides the flux of light from said light source 
into the p-polarized light light which is two linearly polarized light light light and the polarization direction cross at right 
angles mutually, and s-polarized light light was formed At least two or more are arranged so that said polarization 
separation side may intersect perpendicularly mutually. Said polarization beam splitter is adjoined, respectively, two or 
more flux of light reflective components which deflect said s-polarized light light are arranged, and it is characterized by 
inserting at least one or more phase contrast plates, respectively into one [ at least ] optical path of said p-polarized 
light light and said s-polarized light light. 

[001 1] The projection mold liquid crystal display of this invention indicated to claim 2 In the projection mold liquid crystal 

display which consists of a liquid crystal display component, and the light source for projecting the display image of this 

liquid crystal display component on a screen side and a projector lens The 1st polarization beam splitter in which the 

polarization separation side which divides the flux of light from said light source into the p-polarized light light which is 

two linearly polarized light light light and the polarization direction cross at right angles mutually, and s-polarized light 

light was formed At least two or more are arranged so that said polarization separation side may intersect 

perpendicularly mutually. Adjoin said 1st polarization beam splitter, respectively, and two or more 2nd polarization 

beam splitters reflected in the travelling direction and opposite direction of the flux of light which carries out incidence of 

said s-polarized light light to said 1st polarization beam splitter from said light source are arranged. Two or more flux of 

light reflective components which reflect said s-polarized light light reflected by said 2nd polarization beam splitter, 

respectively are arranged, at least one or more phase contrast plates are inserted, respectively into the optical path 

between said 2nd polarization beam splitter and said flux of light reflective component, and it is characterized by things. 
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[0012] 

[Function] The flux of light which has an oblong cross-section configuration by two or more flux of lights by the 
polarization beam splitter and the flux of light reflective component can be formed, according to the above-mentioned 
configuration of this invention, while the field which is not used for projection of a screen becomes small, intensity 
distribution can also become what has a few difference with a periphery, the efficiency for light utilization of the light 
source when projecting an oblong screen can be raised, and uniform screen intensity can be obtained. Moreover, by 
making equal the polarization direction of s-polarized light light and p-polarized light light separated by the polarization 
beam splitter by using a phase contrast plate The indeterminate polarization light from the light source is efficiently 
convertible for linearly polarized light light. A high-definition projection screen can be obtained without having already 
changed into the polarizer the flux of light which carries out incidence at linearly polarized light light the efficiency for 
light utilization of the light source not only improving further, but, and the absorption of light in a polarizer decreasing 
remarkably, there being few temperature rises of a polarizer and a polarizer deteriorating. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 

[0014] Drawing 1 is the top view of the projection mold liquid crystal display in which the example of this invention 
indicated to claim 1 is shown. The aspect ratio of the display screen this projection mold liquid crystal display 9:16 liquid 
crystal display components 12, A polarizer 13, an analyzer 14, and the light source 11 for illuminating the liquid crystal 
display component 12, The projector lens 15 for carrying out amplification projection of the display image of the liquid 
crystal display component 12 at a screen 16, The polarization beam splitters 18a and 18b in which the polarization 
separation sides 17a and 17b which divide the incident light 22 from the light source 1 1 into the p-polarized light light 24 
which is two linearly polarized light light light and the polarization direction cross at right angles mutually, and the 
s-polarized light light 23 were formed, It is arranged, respectively in the flux of light reflective components 19a and 19b 
for deflecting the s-polarized light light 23, and the optical path of the s-polarized light light 23, and consists of phase 
contrast plates 20a and 20b turning around the 90 degrees of the polarization directions of linearly polarized light light. 
[0015] Next, the principle of the projection mold liquid crystal display according to this invention indicated to claim 1 of a 
configuration of having been shown in drawing 1 is explained using drawing 2 . Drawing 2 is drawing for explaining the 
principle of the projection mold liquid crystal display of this invention indicated to claim 1, contrasting with the 
conventional example of said drawing 6 . 

[0016] Drawing 2 (a) is the part plan of the projection mold liquid crystal display of drawing 1 , and shows the part 
between the light source 11 and the liquid crystal display component 12. The flux of light emitted from the light source 
11 is divided into the p-polarized light light and s-polarized light light which are two linearly polarized light light light and 
the polarization direction cross at right angles mutually in the polarization separation sides 17a and 17b of polarization 
beam splitters 18a and 18b. P-polarized light light penetrates the polarization separation sides 17a and 17b, 
respectively, and illuminates the liquid crystal display component 12. After it reflects again, respectively with the flux of 
light reflective components 19a and 19b which reflect in respect of [ 17a and 17b ] polarization separation, respectively, 
and are arranged adjacently and s-polarized light light penetrates the phase contrast plates 20a and 20b, respectively, 
it illuminates the liquid crystal display component 12. Here, the phase contrast plates 20a and 20b have the operation 
turning around the 90 degrees of the polarization directions of linearly polarized light light, i.e., it is 1/2 wavelength plate, 
and the polarization direction of the s-polarized light light which penetrated the phase contrast plates 20a and 20b 
becomes equal to the polarization direction of p-polarized light light. Therefore, almost altogether, the flux of light 
emitted from the light source 1 1 is changed into linearly polarized light light with the equal polarization direction, and 



becomes incident light 22. Since the conversion efficiency to the linearly polarized light light of incident light doubles 
[ about ], efficiency for light utilization not only improves, but the absorption of light in a polarizer 13 falls to abbreviation 
1/6 and the temperature of a polarizer 13 does not rise so much as compared with the case of drawing 6 (a), 
degradation of the polarizer 1 3 which is the cause of reducing the image quality of a projection image does not arise. 
[0017] Drawing 2 (b) is the sectional view of the incident light 22 in the liquid crystal display component 12. The 
cross-section configuration is turning the long configuration sideways, as the p-polarized light light which penetrated the 
polarization beam splitters 18a and 18b in drawing 2 (a), and the s-polarized light light reflected in polarization beam 
splitters 18a and 18b and a list with the flux of light reflective components 19a and 19b are compounded and incident 
light 22 is shown in drawing 2 (b). In drawing, although the field shown with the slash is not used for projection of the 
display screen, as compared with the case of drawing 6 (a), the area is small and its efficiency for light utilization of 
incident light is improving. 

[0018] Drawing 2 (c) is a graph which shows the illuminance distribution of the incident light 22 on the liquid crystal 
display component 12. Although the intensity distribution of the flux of light emitted from the light source 11 generally 
have a strong center and are weak, [ of a periphery ] Since the light of an s-polarized light component is illuminating the 
location near the periphery of the liquid crystal display component 12 among the light of the center section where 
reinforcement is strong by reflecting in polarization beam splitters 18a and 18b and a list with the flux of light reflective 
components 19a and 19b, As compared with the case of drawing 6 (c), homogeneity of illuminance distribution of the 
incident light 22 on the liquid crystal display component 12 is improving. 

[0019] From the above explanation, like [ it is ****** and ] with polarization beam splitters 18a and 18b, the flux of light 
reflective components 19a and 19b, and the phase contrast plates 20a and 20b The incident light which has an oblong 
cross-section configuration by the flux of light of the p-polarized light light 24 and the s-polarized light light 23 can be 
formed. While the field which is not used for projection of a screen becomes small, intensity distribution can also 
become what has a few difference with a periphery, and the efficiency for light utilization of the light source 1 1 when 
projecting an oblong screen can be raised, and uniform screen intensity can be obtained. Moreover, by making equal 
the polarization direction of the s-polarized light light 23 and the p-polarized light light 24 separated by polarization 
beam splitters 18a and 18b using the phase contrast plates 20a and 20b The indeterminate polarization light from the 
light source 1 1 is efficiently convertible for linearly polarized light light. The efficiency for light utilization of the light 
source 1 1 not only improves further, but the flux of light which carries out incidence to a polarizer 13 is already changed 
into linearly polarized light light. The absorption of light in a polarizer 13 decreases remarkably, there are few 
temperature rises of a polarizer 13, and since a polarizer 13 does not deteriorate, a high-definition projection screen 
can be obtained. 

[0020] The configuration shown in drawing 1 shows an example of the mode in the case of having arranged the phase 
contrast plates 20a and 20b which act as 1/2 wavelength plate in the optical path of s-polarized light light, and explains 
it still more concretely about this hereafter. 

[0021] The light source 11 used in the configuration of drawing 1 , polarization beam splitters 18a and 18b, the flux of 
light reflective components 19a and 19b, the phase contrast plates 20a and 20b, the liquid crystal display component 
12, a polarizer 13, an analyzer 14, and a projector lens 15 are specifically as follows respectively. 
[0022] The metal halide lamp of 250W was used for the light source 11. The outgoing radiation light is formed into the 
parallel flux of light by the parabolic mirror, and turns into the incident light 22 for illuminating the liquid crystal display 
component 12. Although incident light 22 is not specified in drawing, it has removed the component of light other than 

r 

the light by the cold mirror, the ultraviolet-rays cut-off filter, etc. 1 
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[0023] Polarization beam splitters 18a and 18b are the structures which carried out the coat of the semipermeable 
membrane which consists of a dielectric multilayer which acts on one slant face of two rectangular prisms as 
polarization separation sides 17a and 17b, respectively, and joined slant-face entirety, and the thing of the engine 
performance fully separable into p-polarized light light and s-polarized light light was especially used for them to the 
indeterminate polarization light of the wavelength of a light field. The extinction ratio, i.e., the luminous-intensity ratio of 
p component of the transmitted light and s component, was 100:1 or more. The antireflection film which consists of a 
dielectric multilayer was given to plane of incidence and a list in the outgoing radiation side. 

[0024] the flux of light reflective components 19a and 19b vapor-deposit aluminum to a glass substrate, and become a 
front face from a dielectric multilayer -- an increase - an echo - a coat -- the given aluminum front surface mirror was 
used. 

[0025] The phase contrast plates 20a and 20b extended the polyvinyl alcohol film, and the thing of a configuration of 
having inserted with the glass substrate what gave desired birefringence was used for them so that it might act as 1/2 
wavelength plate. The antireflection film which consists of a dielectric multilayer was given to the close outgoing 
radiation side of the light of the phase contrast plates 20a and 20b. 

[0026] Although the liquid crystal display component 12 is what enclosed liquid crystal with two glass substrates which 
gave the transparent electrode film which forms a pixel and not being clearly shown in drawing, the electrical potential 
difference impressed to a video-signal processing circuit and a list for every pixel with the video signal from a liquid 
crystal actuation circuit is controlled. Liquid crystal uses the Twisted Nematic (TN) liquid crystal, the change of state of 
the liquid crystal by the applied voltage of each pixel changes the polarization condition of incident light 22, and incident 
light 22 receives the intensity modulation according to an image by using a polarizer 13 and an analyzer 14 further. The 
active matrix which forms the thin film transistor which is a switching element for every pixel, and drives liquid crystal is 
used for the actuation method of liquid crystal. Moreover, the aspect ratio of the display screen of the liquid crystal 
display component 12 is 9:16. 

[0027] By carrying out orientation of the iodine to a polyvinyl alcohol film, and making it stick to it, the polarizer 13 and 
the analyzer 14 manufactured the polarization film, and it was used for them, having made the polarizing plate of the 
structure where the triacetate film was made to adhere to both sides for protection adhere to a glass substrate further. 
The antireflection film which consists of a dielectric multilayer was given to the field where the polarizing plate of a glass 
substrate is not sticking. 

[0028] A projector lens 15 carries out amplification projection of the display image of the liquid crystal display 
component 12 at a screen 16, and that to which the focal adjustment device and the zoom device for changing the 
magnitude of a screen, without changing projector distance were attached so that the focus of a projection image could 
be adjusted was used for it. 

[0029] As compared with the conventional projection mold liquid crystal display, the brightness of 1 .5 times and a 
periphery increased [ the brightness of the center of a projection screen ] 2.5 times, and the homogeneity of brightness 
improved the projection mold liquid crystal display according to this invention indicated to claim 1 which consists of the 
above component part in brightness and a list. Furthermore, in the conventional example, although the polarizer 
deteriorated gradually, the contrast of a projection image, especially the center section of the screen and brightness fell 
and the difference also produced the foreground color in the center section and the periphery when the metal halide 
lamp of 250W was used for the light source, image quality lowering of a projection image was not observed in the 
example of this invention. 

[0030] As mentioned above, in the example of this invention indicated to claim 1 , although the phase contrast plates 
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20a and 20b which act as 1/2 wavelength plate have been arranged in the optical path of the s-polarized light light 23, 
even if it arranges in the optical path of the p-polarized light light 24, it is the same. In this case, what is necessary is 
just to arrange so that 90 degrees of absorption shafts of a polarizer 13 and an analyzer 14 may be rotated. 
[0031] Moreover, the configuration which arranges the phase contrast plates 20a and 20b in the optical path of both the 
s-polarized light light 23 and the p-polarized light light 24 is also possible. For example, when using 1/2 wavelength 
plate as phase contrast plates 20a and 20b, the incident light 22 which the 45 degrees of the polarization directions 
rotated is obtained by setting the optical axis as 22.5 degrees. Moreover, two quarter-wave length plates are used, 
respectively, and the same effectiveness is acquired by being able to shift 45 degrees of those opticals axis, and 
arranging them. In this case, what is necessary is just to also double the direction of orientation of liquid crystal with that 
include angle, while arranging so that 45 degrees of absorption shafts of a polarizer 13 and an analyzer 14 may be 
rotated. 

[0032] What vapor-deposited other metals and dielectric multilayers not only to an aluminum reflecting mirror but to the 
glass substrate is sufficient as the flux of light reflective components 19a and 19b. Furthermore, if the total internal 
reflection in the slant face of a rectangular prism is used, a reflection factor can be made high more. 
[0033] It is not necessary to form the flux of light reflective components 19a and 19b by one sheet, respectively, and 
they may arrange two or more sheets on the same flat surface, and further, a level difference and an include angle may 
be prepared and they may arrange the flux of light reflective component of two or more sheets. In this case, if it 
arranges so that the center section of the flux of light from the light source 1 1 may illuminate the periphery of the liquid 
crystal display component 12, the homogeneity of the brightness of a projection screen will improve more. 
[0034] Drawing 3 is the top view of the projection mold liquid crystal display in which the example of this invention 
indicated to claim 2 is shown. The aspect ratio of the display screen this projection mold liquid crystal display 9:16 liquid 
crystal display components 32, A polarizer 33, an analyzer 34, and the light source 31 for illuminating the liquid crystal 
display component 32, The projector lens 35 for carrying out amplification projection of the display image of the liquid 
crystal display component 32 at a screen 36, The 1st polarization beam splitter 38a and 38b in which the polarization 
separation sides 37a and 37b which divide the incident light 42 from the light source 31 into the p-polarized light light 44 
which is two linearly polarized light light light and the polarization direction cross at right angles mutually, and the 
s-polarized light light 43 were formed, The flux of light reflective components 39a and 39b for reflecting the 2nd 
polarization beam splitters 41a and 41b and s-polarized light light 23 for reflecting the s-polarized light light 43, It is 
arranged, respectively in the optical path of the 2nd polarization beam splitter 41a and 41b and the flux of light reflective 
components 39a and 39b, and consists of phase contrast plates 40a and 40b which change linearly polarized light light 
into circular polarization of light light, and change circular polarization of light light into linearly polarized light light. 
[0035] Next, the principle of the projection mold liquid crystal display according to this invention indicated to claim 2 of a 
configuration of having been shown in drawing 3 is explained using drawing 4 . Drawing 4 is drawing for explaining the 
principle of the projection mold liquid crystal display of this invention indicated to claim 2, contrasting with the 
conventional example of said drawing 6 . 

[0036] Drawing 4 (a) is the part plan of the projection mold liquid crystal display of drawing 3 , and shows the part 

between the light source 31 and the liquid crystal display component 32. The flux of light emitted from the light source 

31 is divided into the p-polarized light light and s-polarized light light which are two linearly polarized light light light and 

the polarization direction cross at right angles mutually in the polarization separation sides 37a and 37b of the 1st 

polarization beam splitter 38a and 38b. P-polarized light light penetrates the polarization separation sides 37a and 37b, 

respectively, and illuminates the liquid crystal display component 32. The 2nd polarization beam splitter 41a which 
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reflects s-polarized light light in respect of [ 37a and 37b ] polarization separation, respectively, and is arranged 
adjacently, After reflecting again by 41b, respectively and penetrating the phase contrast plates 40a and 40b, it reflects 
once again with the flux of light reflective components 39a and 39b, the phase contrast plates 40a and 40b are 
penetrated, finally the 2nd polarization beam splitter 41a and 41b is penetrated, respectively, and the liquid crystal 
display component 32 is illuminated. Have the operation the phase contrast plates 40a and 40b change linearly 
polarized light light into circular polarization of light light, and change circular polarization of light light into linearly 
polarized light light here. That is, the s-polarized light light which is a quarter-wave length plate and penetrated the 
phase contrast plates 40a and 40b turns into circular polarization of light light from linearly polarized light light, and it is 
reflected with the flux of light reflective components 39a and 39b, and further, if this circular polarization of light light 
penetrates the phase contrast plates 40a and 40b again, it will return to linearly polarized light light. However, the thing 
for which a quarter-wave length plate is penetrated twice Since it is equivalent to penetrating 1/2 wavelength plate once, 
the s-polarized light light which reflected the 2nd polarization beam splitter 41a and 41b Since the 90 degrees of the 
polarization direction rotate by penetrating the phase contrast plates 40a and 40b, being reflected with the flux of light 
reflective components 39a and 39b, and penetrating the phase contrast plates 40a and 40b again The polarization 
direction of s-polarized light light becomes equal to the polarization direction of p-polarized light light, and can penetrate 
the 2nd polarization beam splitter 41a and 41b. After all, almost altogether, the flux of light emitted from the light source 
31 is changed into linearly polarized light light with the equal polarization direction, and becomes incident light 42. Since 
the conversion efficiency to the linearly polarized light light of incident light doubles [ about ], efficiency for light 
utilization not only improves, but the absorption of light in a polarizer 33 becomes abbreviation 1/6 and the temperature 
of a polarizer 33 does not rise so much as compared with the case of drawing 6 (a), degradation of the polarizer 33 
which is the cause of reducing the image quality of a projection image does not arise. 

[0037] Drawing 4 (b) is the sectional view of the incident light 42 in the liquid crystal display component 32. The 
p-polarized light light in which incident light 42 penetrated the 1st polarization beam splitter 38a and 38b in drawing 4 
(a), The s-polarized light light reflected in the 1st polarization beam splitter 38a and 38b and a list by the 2nd 
polarization beam splitter 41a and 41b by the phase contrast plates 40a and 40b and the flux of light reflective 
components 39a and 39b The light which the 90 degrees of the polarization direction rotated is compounded, and the 
cross-section configuration is turning the long configuration sideways, as shown in drawing 4 (b). In drawing, although 
the field shown with the slash is not used for projection of the display screen, as compared with the case of drawing 6 
(a), the area is small and its efficiency for light utilization of incident light is improving. 

[0038] Drawing 4 (c) is a graph which shows the illuminance distribution of the incident light 42 on the liquid crystal 
display component 32. Although the intensity distribution of the flux of light emitted from the light source 31 generally 
have a strong center and are weak, when the light of an s-polarized light component reflects in the 1st polarization 
beam splitter 38a and 38b, the 2nd polarization beam splitter 41a and 41b, and a list with the flux of light reflective 
components 39a and 39b among the flux of lights emitted from the light source 31 , after intensity distribution are 
reversed, they illuminate the liquid crystal display component 32. [ of a periphery ] That is, in the flux of light emitted 
from the light source 31 , since the light of the s-polarized light component of the light of a center section with strong 
reinforcement is illuminating the periphery of the liquid crystal display component 32, as compared with the case of 
drawing 6 (c), homogeneity of illuminance distribution of the incident light 42 on the liquid crystal display component 32 
is improving remarkably. 

[0039] From the above explanation, like [ it is ****** and ] with polarization beam splitters 38a and 38b, the 2nd 

polarization beam splitter 41a and 41b, and the 1st flux of light reflective components 39a and 39b and phase contrast 
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plates 40a and 40b In order to compound incident light after reversing the intensity distribution of the flux of light of an 
s-polarized light component while the field which can form the incident light which has an oblong cross-section 
configuration, and is not used for projection of a screen by the flux of light of the p-polarized light light 44 and the 
s-polarized light light 43 becomes small, The intensity distribution of incident light can also become homogeneity, and 
the efficiency for light utilization of the light source 31 when projecting an oblong screen can be raised, and uniform 
screen intensity can be obtained. 

[0040] Moreover, the 2nd polarization beam splitters 41a and 41b and phase contrast plates 40a and 40b f By making 
equal the polarization direction of the s-polarized light light 23 and the p-polarized light light 24 separated by 
polarization beam splitters 38a and 38b using the flux of light reflective components 39a and 39b The indeterminate 
polarization light from the light source 31 is efficiently convertible for linearly polarized light light. The efficiency for light 
utilization of the light source 31 not only improves further, but the flux of light which carries out incidence to a polarizer 
33 is already changed into linearly polarized light light. The absorption of light in a polarizer 33 decreases remarkably, 
there are few temperature rises of a polarizer 33, and since a polarizer 33 does not deteriorate, a high-definition 
projection screen can be obtained. 

[0041] The configuration shown in drawing 3 shows an example of the mode in the case of having arranged the phase 
contrast plates 40a and 40b which act as a quarter-wave length plate in the optical path between the 2nd polarization 
beam splitter 41a and 41b and the flux of light reflective components 39a and 39b, and explains it still more concretely 
about this hereafter. 

[0042] The light source 31 used in the configuration of drawing 3 , the flux of light reflective components 39a and 39b, 
the liquid crystal display component 32, a polarizer 33, an analyzer 34, and a projector lens 35 are the same as the light 
source 11 in explanation of the example of invention indicated to above-mentioned claim 1, the flux of light reflective 
components 19a and 19b, the liquid crystal display component 12, a polarizer 13, an analyzer 14, and a projector lens 
1 5 respectively. 

[0043] The 1st polarization beam splitter 38a and 38b is the structure which carried out the coat of the semipermeable 
membrane which consists of a dielectric multilayer which acts on one slant face of two rectangular prisms as 
polarization separation sides 37a and 37b, and joined slant-face entirety, and the thing of the engine performance fully 
separable into p-polarized light light and s-polarized light light was especially used for it to the indeterminate 
polarization light of the wavelength of a light field. The extinction ratio, i.e., the luminous-intensity ratio of p component 
of the transmitted light and s component, was 100:1 or more. The 2nd polarization beam splitter 41a and 41b was the 
same as the 1st polarization beam splitter 38a and 38b, it has been arranged, respectively so that a polarization 
separation side may intersect perpendicularly mutually, and it performed optical adhesion. The antireflection film which 
consists of a dielectric multilayer was given to the plane of incidence of light, and a list in the outgoing radiation side. 
[0044] The phase contrast plates 40a and 40b extended the polyvinyl alcohol film, and the thing of a configuration of 
having inserted with the glass substrate what gave desired birefringence was used for them so that it might act as a 
quarter-wave length plate. The antireflection film which consists of a dielectric multilayer was given to the close 
outgoing radiation side of the light of the phase contrast plates 40a and 40b. 

[0045] As compared with the conventional projection mold liquid crystal display, the brightness of 1 .5 times and a 

periphery increased [ the brightness of the center of a projection screen ] 3.0 times, and the homogeneity of brightness 

improved the projection mold liquid crystal display according to this invention indicated to claim 2 which consists of the 

above component part in brightness and a list. Furthermore, in the conventional example, although the polarizer 

deteriorated gradually, the contrast of a projection image, especially the center section of the screen and brightness fell 
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and the difference also produced the foreground color in the center section and the periphery when the metal halide 
lamp of 250W was used for the light source, image quality lowering of a projection image was not observed in the 
example of this invention. 

[0046] As mentioned above, in the example of this invention indicated to claim 1 , and the example of this invention 
indicated in the list at claim 2, the configuration divided in the cross section parallel to the space which did not 
necessarily need to form by the polarization beam splitter per piece, and indicated drawing is sufficient as each 
polarization beam splitter. Furthermore, in addition to the same effectiveness being acquired, that with which the cross 
section parallel to the space which indicated drawing of a polarization beam splitter compared two or more small 
polarization beam splitters can also attain lightweight-ization, if a polarization separation side is on the same flat surface. 
[0047] In case 1/2 wavelength plate and a quarter-wave length plate are used as a phase contrast plate, not only a 
polyvinyl alcohol film but a polycarbonate and high polymer films, such as polystyrene, can be used for the construction 
material. Furthermore, it is more effective if 1/2 wavelength plate and quarter-wave length plate with which two or more 
sheets and an optical axis were rotated, 1/2 wavelength plate and the quarter-wave length plate have been arranged, 
and the wavelength dependency of a birefringence was compensated optically are used. 

[0048] Sources of the high brightness white light other than a metal halide lamp, such as a xenon lamp and a halogen 
lamp, can be used for the light source. 

[0049] The liquid crystal of the type which a super twist pneumatic liquid crystal, a ferroelectric liquid crystal, 
birefringence control mold liquid crystal, etc. control a polarization condition, and forms an image besides TN liquid 
crystal can be used for liquid crystal. 

[0050] The passive matrix of not only an active matrix but time-sharing actuation is sufficient as the actuation method of 
liquid crystal. 

[0051] A liquid crystal display component is applicable to both the case of a monochrome display, and the case in the 
color display which built in the light filter, and the case of indicating red, green, and the blue by time sharing, and 
performing color display further. 

[0052] Moreover, a dichroic mirror and a dichroic prism separate the incident light from the light source into three colors 
of red, green, and blue, a liquid crystal display component is arranged to each optical path, and even when 
compounding them and performing color display, the same projection mold liquid crystal display is obtained. 
[0053] 

[Effect of the Invention] As explained above, according to this invention, the flux of light which has an oblong 
cross-section configuration by two or more flux of lights by the polarization beam splitter and the flux of light reflective 
component can be formed. While the field which is not used for projection of a screen became small, intensity 
distribution also became what has a few difference with a periphery, the efficiency for light utilization of the light source 
when projecting an oblong screen was raised, it is a bright projection screen and the projection mold liquid crystal 
display which can obtain uniform screen intensity was able to be obtained. 

[0054] Moreover, by making equal the polarization direction of s-polarized light light and p-polarized light light separated 

by the polarization beam splitter by using a phase contrast plate The indeterminate polarization light from the light 

source is efficiently convertible for linearly polarized light light. The efficiency for light utilization of the light source 

improves further, the flux of light which carries out incidence to a polarizer is already changed into linearly polarized 

light light a projection screen not only becomes bright, but, and the absorption of light in a polarizer decreases 

remarkably, and since there are few temperature rises of a polarizer The projection mold liquid crystal display which 

displays a high-definition projection screen was able to be obtained without a polarizer deteriorating. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the projection mold liquid crystal display in which the example of this invention indicated 
to claim 1 is shown. 

[Drawing 2] It is drawing for explaining the principle of the projection mold liquid crystal display of this invention 
indicated to claim 1 . 

[Drawing 3] It is the top view of the projection mold liquid crystal display in which the example of this invention indicated 
to claim 2 is shown. 

[Drawing 4] It is drawing for explaining the principle of the projection mold liquid crystal display of this invention 
indicated to claim 2. 

[Drawing 5] It is the top view of the projection mold liquid crystal display in which the conventional example is shown. 
[Drawing 6] It is drawing for explaining the trouble of the conventional example. 
[Description of Notations] 

1 1 31 Light source 

12 32 Liquid crystal display component 

1 3 33 Polarizer 

14 34 Analyzer 

1 5 35 Projector lens 

1 6 36 Screen 

1 7a, 1 7b, 37a, 37b Polarization separation side 

18a, 18b Polarization beam splitter 

38a, 38b The 1 st polarization beam splitter 

19a, 19b, 39a, 39b Flux of light reflective component 

20a, 20b, 40a, 40b Phase contrast plate 

41a, 42b The 2nd polarization beam splitter 

22 42 Incident light 

23 43 S-polarized light light 

24 44 P-polarized light light 
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